Step 2. Ammonium sulfate precipitation. Solid ammonium sulfate was added to the cell free extract to 60% saturation. After this was left for 16 h, the resulting precipitate was col lected and dissolved in 10 mM sodium phosphate buffer (pH 7.0), and was then dialyzed against the same buffer.
Step 3. DEAE-Toyopearl 650S column chromatography. The dialyzed enzyme solution was poured into a DEAE-Toyopearl 650S column (2.2 X 100 cm) equilibrated with the same buffer. After the unadsorbed protein was washed out from the column, the enzyme was eluted using a linear gradient from 0 to 0.5 M NaCI in the same buffer. The active fractions were collected and brought to a 1.5 M concentra tion of (NH4) 2SO4 by adding solid (NH4) 2SO4.
Step 4. Butyl-Toyopearl 650 M column chromatography. The enzyme solution was poured into a Butyl-Toyopearl 650 M column (1.6 X 48 cm) equilibrated with 10 mM sodium phosphate buffer (pH 7.0) containing 1.5 M (NH4) 2SO4. The adsorbed enzyme was eluted using a linear gradient from 1.5 to 0.5 M (NH4) 2SO4 in the same buffer. The active fractions were collected and concentrated to a volume of 6 mL on a OF module, Ultracent-30 (Tosoh Co. Ltd.).
Step 5. Ultrogel AcA 44 column chromatog raphy.
Concentrated enzyme solution was poured into an Ultrogel AcA 44 column (2.0 X 97 cm) equilibrated with 10 mM sodium phosphate buffer (pH 7.0) containing 0.2 M NaCI and was eluted with the same buffer.
The active frac tions were collected as the purified enzyme were used as standard proteins. Estimation of the isoelectroc point of the enzyme was done by gel isoelectrof ocusing using Ampholine carrier ampholyte (Pharmacia Biotech). Molecular weight measurement. A TSKgeI G4000SW column (0.75 x 60 cm) (Tosoh Co. Ltd.) was used for molecular weight measure ment of the purified enzyme. Analysis was carried out in 50 mM sodium phosphate buffer (pH 7.0) containing 0.2 M NaCI at room temper ature at a flow rate of 0.9 mL/min. A molec ular weight marker kit for gel filtration (BioRad Laboratories) was used for standard pro teins. N-Terminal amino acid sequence analysis. Automated Edman degradation18) and identifica tion of PTH-amino acids were carried out using a model 473A protein sequenator (Applied Biosystems).
HPLC. HPLC analysis of sugar was carried out using a CCPM pump, a RI-8012 differential refractive index monitor, and a SC-8010 data processor (all from Tosoh Co.) under the following conditions: column, TSK-GEL Amido-80 (250 x 4.6 mm) ; column temperature, 35t; mobile phase, acetonitrile-water (71: 29, v/v) ; and flow rate, 1 mL/min.
RESULTS

Purification of TPase.
Throughout the purification, TPase activity was measured in the direction of phosphoroly sis. TPase activity was completely separated from KPase activity by DEAE-Toyopearl 650S column chromatography (Fig. 1) . Purification of TPase from T brockii ATCC 35047 is sum marized in Table 1 . The enzyme was purified about 1500-fold with a 25.8% yield from the cellfree extract, and the specific activity was 78.2 U/mg of protein. The purified enzyme prepara tion showed no KPase activity (less than 0.05%), and gave a single band by PAGE. Physical properties of TPase. The molecular weight of the subunit of enzyme was estimated to be 88,000 Da by SDS-PAGE ( Fig. 2A) . The molecular weight of the native enzyme was estimated to be 190,000 Da by gel filtration on a TSKgeI G4000SW column (Fig. 2B) . The pI of the enzyme was 5.4 by gel isoelectrof ocusing.
The N-terminal amino acid sequence up to the 15th residue was determined to be: NHZ-AIa-Asn-Lys-Thr-LysLys-Pro-Ile-Tyr-Pro-Phe-Glu-Asp-Trp-Val-. Kinetic parameters.
The initial velocity of the reaction was stud ied in both directions.
All double reciprocal plots on initial velocities versus reciprocals of trehalose, Pi, l-G1P, and D-glucose showed a Thermostable Trehalose Phosphorylase from Thermoanaerobium brockii Fig. 4 As shown in Table 3 Thus, it seems that the substrate specificity of TPase in the synthetic direction may be quite different depending on the enzyme origin. These results will be reported elsewhere.
As shown in Fig, 1 , the KPase preparation was also obtained by DEAE-Toyopearl 650S column chromatography. The purification and properties of this novel enzyme will be reported in our next paper.
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